Properties of ventricular myocytes isolated from the hypertrophied and failing hearts of spontaneously hypertensive rats.
To investigate how the morphological and physiological properties of single myocytes isolated from the hypertrophied, failing left ventricles (LV) differ from those of normal or hypertrophied not failing ventricles. Single myocytes were isolated separately from right (RV) and left ventricles (LV) of male spontaneously hypertensive rats (SHR) or Wistar-Kyoto (WKY) rats at the age of 6 and 12 months and of SHRs which developed or not developed heart failure at the age of 20-24 months. We measured cells dimensions, range and kinetics of electrically stimulated or initiated by caffeine contractions and Ca2+ transients, and investigated the response of cells to thapsigargin. The transversal dimensions of the LV myocytes of 6 months old SHRs showed approximately 20% increase with respect to transversal dimensions of their RV myocytes and LV and RV myocytes of WKY rats. The difference did not change with progressing age and in the heart failure. The LV myocytes of 6 or 12 months old SHRs showed slowed kinetics of the Ca2+ transients and of contraction and relaxation and decreased contractile response to 2 s superfusion with 15 mM caffeine preceded by 5 mM Ni2+ used as an index of the sarcoplasmic reticulum (SR) Ca2+ content. Despite of this the range of shortening and relative contribution of the SR to contraction (assessed by measuring of the residual contractile response to electrical stimulation in cells poisoned with thapsigargin) or relaxation (assessed by calculation of the ratio of rate constants of the electrically stimulated and stimulated by 30 s superfusion with caffeine Ca2+ transients) was not altered in the hypertrophied myocytes. Properties of the LV myocytes of the 20-24 old SHRs with or without heart failure did not differ from those of LV myocytes of younger SHRs. The contractile response to caffeine of their RV myocytes dropped to the level of that in the LV myocytes. Our results suggest that transition from the compensated hypertrophy to the heart failure in 20-24 months old SHRs did not result from the further changes in properties of the surviving myocytes. Data from literature suggest that myocyte apoptosis and remodeling of the extramyocyte space is the more likely reason.